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1.0 INTRODUCTION

This Traffic Engineering Study report documents the impacts of the proposed “Project DeRenne” which
includes three separate Georgia Department of Transportation projects located in the City of Savannah,

Chatham County, Georgia:

I GDOT PI #0008358 — West DeRenne / Hampstead Connector “The Boulevard Option”.

9 Consists of a new four-lane roadway that would connect I-516 to a redirected White Bluff
Road via a widened Hampstead Avenue, and
1 Montgomery Street, south of DeRenne Avenue, will be narrowed to a two-lane, median
divided roadway with on street parking and sidewalks.
I GDOT PI #0008359 — East DeRenne Avenue Improvements (Approximately 1.25 miles)

9 Consists of converting the existing two-way left-turn lane along DeRenne Avenue to a
raised, planted median, and
9 Improved intersection configurations along DeRenne Avenue

I GDOT PI#0010236 — West DeRenne Avenue Improvements (Approximately 0.7 miles).
9 Consists of a new continuous raised median between intersections along DeRenne
Avenue from Mildred Street to Abercorn Street, and

9 Improved intersection configurations along DeRenne Avenue
Figure 1 illustrates the location of the three GDOT projects noted above. The purpose of Project DeRenne
is to provide a new interchange proposed at the eastern terminus of 1-516 (West DeRenne / Hampstead
Connector) plus improve traffic operations along DeRenne Avenue. For the new interchange, an
Interchange Justification Report (IJR) was previously submitted for the eastern terminus of 1-516 at

DeRenne Avenue by Kimley-Horn in May 2014 and is discussed in Section 2.0.

This Traffic Engineering Study for Project DeRenne summarizes the data collection / traffic volume
development, crash data, analysis of projected traffic conditions, and conclusions from the analysis of
Existing Year 2017, as well as the Base Year 2026 and Design Year 2046 for the following two (2)

scenarios:
1. No-Build
a. Existing laneage and signal operations.
2. Build

a. The construction of the proposed I-516 / DeRenne Avenue interchange and all proposed
laneage at the surrounding intersections (per the three GDOT projects noted above).

b. Signal operation improvements and adjustments.

Project DeRenne: GDOT PI#0008358, #0008359, #0010236 b Traffic Engineering Study
June 2018 b KHA Project #018281005



'\-I'.|'5|l-
_ LT '5‘1-!'-'15“&? —
= ¥ b ! / = "
E Ig:. w;-'l -Tn!‘ﬂﬁ. 3 ¥ oF 1 S
S o e, ST S GA 204 . : = =]
e et 2 & ':1"&'.'-.'.*51 42 ;f Ty 5'5{3:"”;5, dl"5'{5*51":-,5{... = iL
= & = HF‘-""‘E o E' Et-p.-
; f : = e = & £, & n‘f-'n
%”*‘im = I Mg & & ‘i"’&?ﬁn,g £ 5
e | "-E"}'ﬁ" ’ = LT : & s
T | L d .'E i -"'J.l'_lh.S £ £ o
.I * T Il iy & I|
F , ':ﬁ.- 5T E.Iﬂ.& E'e["lﬁ? ] d&' ! L] E&' o 2 =~
= & 2 5 5t Gy, ¥ £ o] =
2 Tatumsvilie £ & E = £ . ~Tear T iy
oT TO P : & v b £ f S
" SCALE # ok = EF- o""@ f Eart gy T = T
& il ""? -I? e ﬂ:'__. = ?LTSL"I.'-L- / ©
i - & ¥t v i "5 o
-a-';-"h £y 1 2 i L -':"-isg;ﬁ_::, Tk -
I & 14 S ‘B -
; =L fﬁ;,.u. L'.::l.'l-'-::'n"j.f 3/ o
./ & Ridgewood Day School | | v
] Ed;_!- 'Sl-l"h g F Ri qu e I f —
St I ara Heights (e . o
5"""-‘1-9:; I' Lar“drd H Ea_?wrh&n 3’ I| Fa”’ﬁE'd E
pbertorh . §
BT I ] 5
£ A 18 a 5
ﬂj‘f‘ E-?rl'? -l|.|!'|' J I.' S.r‘r"'l?: ﬂ- ok >
e & s
o A = o
] %qﬂaﬂ o . 5
iy .'I.I E @)
S o £
. 4, T8
= . :
y o o8
?\u, (8 ®® =
S 104 5 'S
e ¥ : 55
'r':'IE-!‘rfgfr i Mg . § T
= a3 4 o
J;E;'I yarn Drive 20 Rer, o =
&/ " =
i ) e N
|'I"-'-.IIII Q" -;‘L l—
&/ Groveland 5 &
& Fr
i ' L) -
i .-"I < S Kensington
- Park :
L -
: 204 & ()
3 %""-cr 'l%’-: J '5""'{ e J fﬁ’“‘”gm, I
. ; | ! = et ’ Wl
|'_|'.I‘:Il'.'9|||"|' 3 ey I‘B‘J&F ‘-ﬁ‘a{‘_ﬁ I Eﬁ qil:lr"-'i!'-"e-.l. ‘:'-"-ll.-:g
r M_E'r'ﬂ'-ﬂl"I;IJI I|| _Ill -‘-&.
Cemetery: _ o o 2o
i B At Avey, A 204 féar Habersham "Im”“-'ir
| %ﬁ I:l:E .". ' Woods e, >
=] [ _
6%:5 £ s [ w% 5 Stro q)
g & 55‘ L] &5 & i e iR )
z 2 ! :
H";'-".'&'Dﬁ, & of g Ha f'_t' ] ,-'I = e gy,
IPP&-!' o M, & o E g E"“'—“'-':l.’rg u
EF = | / tre,
% - [ id”f:-:-r.'""-'bn
= = Ja
ND =] | el
LEGE - a. ! | Eu""""?l-"drl}l h-:ﬂ;.ﬂell
lo__.__] PI0008358: Boulevard Option & L - E"Errep,- A
= Renne Ave St = GA?M g "T'?Sra-.-,f.% i ag
P1 0008359: East De " oh, i o 5, ) ey o
- . ___i PI0008359: West DeRenne Ave g I Seiey |
- III




Kimley»Horn

2.0 INTERCHANGE JUSTIFICATION REPORT (IJR)

The I-516 Eastern Terminus Interchange at DeRenne Interchange Justification Report (IJR) was submitted
by Kimley-Horn in May 2014. The purpose of the IJR was to evaluate the need for a new interchange at the

eastern terminus of 1-516 (at DeRenne Avenue) in the City of Savannah, Chatham County, Georgia.
I-516 / West DeRenne Avenue currently:

1. Provides east/west travel as a part of the regional grid of arterials, and

2. Serves as a critical collector/connector for trips traveling in the vicinity of the large land area of
Hunter Army Airfield.

I-516 / West DeRenne Avenue is greatly over capacity in its efforts to accommodate both functions. This
results in substantial peak-hour congestion where the operational flow is greatly compromised, causing
significant queuing and congestion along 1-516 and DeRenne Avenue. The purpose of Project DeRenne is

to:

9 Substantially reduce existing queuing and delay to improve corridor travel times, and

9 Greatly improve the operational performance of the West DeRenne Avenue signalized
intersections (specifically the heavy eastbound to southbound and northbound to westbound
movements in the vicinity of Hunter Army Airfield).

The IJR concluded that the proposed interchange satisfies the FHWA policy requirements for a new
interstate access point as detailed in the FHWA policy, “Access to the Interstate System.” The proposed
interchange is expected to mitigate the existing and future congestion issue at this location by substantially
reducing intersection delay at the adjacent signalized intersections along DeRenne Avenue, reducing peak-
hour queues along 1-516, and significantly reducing average travel times through the network within the
interchange area—without a significant adverse impact on the safety and operation of the interstate facility,
nor the surrounding local street network. The IJR found that the proposed interchange at the eastern
terminus of 1-516 (DeRenne Avenue) would fulfill the regional need and purpose by reducing congestion
along 1-516 and DeRenne Avenue, significantly reducing average travel times, and improving the overall

operational efficiencies of the signalized intersections on West DeRenne Avenue.

Project DeRenne: GDOT PI#0008358, #0008359, #0010236 b Traffic Engineering Study
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3.0 DATA COLLECTION

3.1

STUDY NETWORK

For the Project DeRenne Traffic Engineering Study Report, Table 1 provides the twenty-five (25)

intersections that are included in the study network:

Table 1: Study Intersections

Intersection Intersection Existing
ID Control Type
1 [-516/W DeRenne Avenue and Mildred Street Unsignalized
2 W DeRenne Avenue and Montgomery Street Signalized
3 W DeRenne Avenue and White Bluff Road/Bull Street Signalized
4 WI/E DeRenne Avenue and Abercorn Street (SR 204) Signalized
5 E DeRenne Avenue and Habersham Street Signalized
6 E DeRenne Avenue and Reynolds Street Signalized
7 E DeRenne Avenue and Brazil Street Unsignalized
8 E DeRenne Avenue and Paulsen Street Signalized
9 E DeRenne Avenue and Frederick Street Unsignalized
10 E DeRenne Avenue and Sutlive Street Unsignalized
11 E DeRenne Avenue and Waters Avenue Signalized
12 E DeRenne Avenue and Sanders Street Unsignalized
13 E DeRenne Avenue and Ranger Street Unsignalized
14 E DeRenne Avenue and Harry S Truman Parkway SB Ramps Signalized
15 E DeRenne Avenue and Harry S Truman Parkway NB Ramps Signalized
16 Montgomery Street and Hampstead Avenue Unsignalized
17 White Bluff Road and Hampstead Avenue Signalized
18 White Bluff Road and Johnston Street Signalized
19 Montgomery Street and W 73rd Street Unsignalized
20 Montgomery Street and Birchfield Drive Unsignalized
21 Montgomery Street and Mildred Street Unsignalized
22 Mildred Street and Birchfield Drive Unsignalized
23 Mildred Street and W 73rd Street Unsignalized
24 Hampstead Avenue and Hampstead Oaks Apartments Driveway Unsignalized
25 Hampstead Avenue and Rogerwood Street/Savannah Summit Driveway | Unsignalized

Vehicle turning movement volume counts were collected in August 2017 at all intersections during the AM

and PM peak hours to quantify existing peak hour traffic conditions and patterns. The AM peak hour counts

were conducted between 6:00 AM — 9:00 AM, and the PM peak hour counts were conducted between 4:00

PM — 7:00 PM. Note: The existing conditions traffic flow diagrams were approved on March 21, 2018 and

can be found in Appendix B.

Project DeRenne: GDOT PI#0008358, #0008359, #0010236 b Traffic Engineering Study
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3.2 VEHICULAR VOLUMES

There are two (2) continuous GDOT count stations located within the project limits. Table 2 summarizes

the Annual Average Daily Traffic (AADT) reported at these stations in year 2016.

Table 2: Annual Average Daily Traffic (AADT) — Weekday

Year AADT Tube Count Location | Count Station ID Volume

2016 [-516 (west of Mildred Street) 051-0138 56,600 vpd

2016 Abercorn Street (South of 051-0334 31,400 vpd
DeRenne)

Source: GDOT'’s Traffic Count Database System

Table 3 summarizes the existing peak hour Heavy Vehicle percentages along 1-516 / DeRenne Avenue
from August 2017.

Table 3: Heavy Vehicle Percentages
West of Mildred Street
Heavy Vehicle Type Peak Hour 24-Hour Total
Single Unit (SU) 2.5% 2.5%
Comb. 1.5% 1.5%
Total 4.0% 4.0%
East of Montgomery Street
Heavy Vehicle Type Peak Hour 24-Hour Total
Single Unit (SU) 6.0% 4.5%
Comb. 2.0% 1.5%
Total 8.0% 6.0%
East of Abercorn Street
Heavy Vehicle Type Peak Hour 24-Hour Total
Single Unit (SU) 3.5% 3.0%
Comb. 2.0% 1.5%
Total 5.5% 4.5%
West of Waters Avenue
Heavy Vehicle Type Peak Hour 24-Hour Total
Single Unit (SU) 3.0% 2.5%
Comb. 2.0% 1.5%
Total 5.0% 4.0%
West of Harry Truman Parkway
Heavy Vehicle Type Peak Hour 24-Hour Total
Single Unit (SU) 4.0% 3.5%
Comb. 2.0% 2.0%
Total 6.0% 5.5%

Project DeRenne: GDOT PI#0008358, #0008359, #0010236 b Traffic Engineering Study
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Annual Average Daily Traffic (AADT) recorded within project limits by GDOT count stations can be found
in Appendix C. It should be noted that GDOT’s AADT counts at these stations are estimated based on a
variety of factors, and not necessarily representative of a particular day of actual count data. Therefore, the
average annual growth rates were calculated using count data only for the years for which an actual count
was performed.

4.0 EXISTING TRAFFIC CONDITIONS

I-516 is classified as an interstate and is a four-lane divided facility with a posted speed limit of 55 mph west
of Mildred Street. I-516 transitions to a six-lane divided facility east of Mildred Street and becomes DeRenne

Avenue.

DeRenne Avenue (SR 21) is classified as a freeway/expressway from Mildred Street to Montgomery Street

and a principal arterial from Montgomery Street to Harry S. Truman Parkway. The speed limit along
DeRenne Avenue ranges from 35 to 40 mph within the study area. DeRenne Avenue is a six-lane facility

with varying turn lanes throughout the study area.

Harry S. Truman Parkway is classified as a freeway/expressway with a posted speed limit of 55 mph within

the study area. Harry S. Truman Parkway is a four-lane divided facility.

Abercorn Street (SR 204) is classified as a principal arterial within the study area. North of DeRenne

Avenue, Abercorn Street is a four-lane divided facility with varying turn lanes and a posted speed limit of
40 mph. South of DeRenne Avenue, Abercorn Avenue is a six-lane divided facility with varying turn lanes

and a posted speed limit of 45 mph.

Habersham Street, Reynolds Street, Paulsen Street, and Hampstead Avenue are classified as major

collectors and are all two-lane facilities within the study area.

Montgomery Street, White Bluff Road / Bull Street, and Waters Avenue are classified as minor arterials and

range from two- to four-lane facilities within the study area.

Table 4 gives a summary of the existing geometry and signalization for each study intersection. Existing
laneage is shown in Figure 2 and Figure 3.

Project DeRenne: GDOT PI#0008358, #0008359, #0010236 b Traffic Engineering Study
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Table 4: Signalized Study Intersections: Geometry and Signalization

Exclusive Mainline

Intersection Control

ID Intersection Name Side Street Geometry Type & Left-Turn
Turn-Lanes ;
Phasing
NB: Dual left-turn lanes Signalized
NB: Through lane EB'gProtected
DeRenne Avenue at EB: Left-turn lane NB: Shared through/right-turn lane g
2 ; . WB: Protected
Montgomery Street WB: Left-turn lane SB: Dual left-turn lanes .
) NB: Protected
SB: Two through lanes SB- Protected
SB: Right-turn lane )
NB: Dual left-turn lanes ES'IgF?r%ItIz?:?e d
DeRenne Avenue at White EE?: L.eft—turn lane NB: Shared'through/rlght-turn lane EBR: Permitted Overlap
3 EB: Right-turn lane SB: Left-turn lane }
Bluff Road/Bull Street . WB: Protected
WB: Left-turn lane SB Through lane . ;
SB: Shared through/right-turn lane NB: Spl!t
) SB: Split
NB: Dual left-turn lanes S.lgnallzed
NB: Two through lanes EB: Pr_otected
EB: Left-turn lane ey . . EBR: Permitted Overlap
DeRenne Avenue at s NB: Channelized right-turn lane .
4 EB: Right-turn lane . WB: Protected
Abercorn Street . SB: Left-turn lane :
WAB: Dual left-turn lanes - NB: Protected
SB: Two through lanes . .
SB: Shared through/right-turn lane NBR: Permitted Overlap
’ SB: Protected
NB: Left-turn lane Signalized
DeRenne Avenue at EB: Left-turn lane NB: Shared'through/rlght-turn lane EB:. Permlitted/Protected
5 Habersham Street WB: Left-turn lane SB: Left-turn lane WB: Permitted/Protected
) SB: Through lane NB: Permitted Protected
SB: Right-turn lane SB: Permitted/Protected
. Signalized
NB: SharNe?j.th(regtugjr:/r:igit?t-eturn lane EB: Permitted/l?rotected
DeRenne Avenue at EB: Left-turn lane ) . WB: Permitted
6 j SB: Left-turn lane : .
Reynolds Street WB: Left-turn lane : NB: Permitted
SB: Through lane ; .
SB: Channelized right-turn lane SB: Permitted
) SBR: Free
. Signalized
' NB: Share'd Igft-turn/through lane EB: Permitted/Protected
DeRenne Avenue at EB: Left-turn lane NB: Right-turn lane ) .
8 j . WB: Permitted
Paulsen Street WB: Left-turn lane SB: Left-turn lane ; .
SB: Shared through/right-turn lane NB: Perm!tted
) SB: Permitted
Signalized
NB: Left-turn lane EB: Protected
EB: Left-turn lane NB: Two through lanes EBR: Permitted Overlap
11 DeRenne Avenue at EB: Right-turn lane NB: Right-turn lane WB: Protected
Waters Avenue WB: Left-turn lane SB: Left-turn lane WBR: Permitted Overlap
WB: Right-turn lane SB: Through lane NB: Protected
SB: Shared through/right-turn lane | NBR: Permitted Overlap
SB: Protected
. Signalized
DeRenne Avenue at Harry EB: Channelized right-turn lane . NB: None EBR: Free
14 S. Truman Parkway . SB: Dual left-turn lanes . .
WB: Left-turn lane . : WB: Permitted/Protected
Southbound Ramp SB: Shared through/right-turn lane .
SB: Protected
Signalized
DeRenne Avenue at Harry EB: Dual left-turn lane NB: Dual Left-turn lanes EB: Protected
15 S. Truman Parkway WB: Chénnelized right-turn lane NB: Channelized right-turn lane WB: Permitted
Northbound Ramp ’ 9 SB: None NB: Protected
NBR: Free

Project DeRenne: GDOT PI#0008358, #0008359, #0010236 b Traffic Engineering Study
June 2018 b KHA Project #018281005
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Table 4 (Continued): Signalized Study Intersections: Geometry and Signalization

Exclusive Mainline

Intersection Control

ID Intersection Name Turn-Lanes Side Street Geometry Type & Phasing
Signalized
. NB: Left-turn lane EB: Shareq left/through lane EB: Pgrmitted
17 White Bluff Road at NB'.Right-turn lane EB: Right-turn lane EBR: Permitted Overlap
Hampstead Avenue* . WB: Shared left/through/right-turn WB: Permitted
SB: Left-turn lane | . .
ane NB: Permitted/Protected
SB: Permitted/Protected
. Signalized
White Bluff Road at NB: Left-tur lane =5 ISErI;a}r;?gLetftt/lﬂTLOI:%z ane EB: Perml.tted
18 SB: Left-turn lane ) WB: Permitted

Johnston Street*

SB: Right-turn lane

WB: Shared left/through/right-turn
lane

NB: Protected
SB: Protected

Note: DeRenne Avenue considered the major street unless otherwise noted
* White Bluff Road considered major street
i Montgomery Street considered major street

Project DeRenne: GDOT PI#0008358, #0008359, #0010236 b Traffic Engineering Study
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4.1 PEDESTRIAN MOVEMENTS

In the study area, sidewalks are present along DeRenne Avenue, Montgomery Street, White Bluff Road,
Bull Street, Abercorn Street, Habersham Street, Reynolds Street, Paulsen Street, Waters Avenue, and

Hampstead Avenue. Crosswalks are present on all approaches at the signalized intersections of:

DeRenne Avenue at Montgomery Street
DeRenne Avenue at White Bluff Road/Bull Street
DeRenne Avenue at Abercorn Street

DeRenne Avenue at Habersham Street
DeRenne Avenue at Reynolds Street

DeRenne Avenue at Paulsen Street

DeRenne Avenue at Waters Avenue

= = =4 4 -4 -4 -4 -

White Bluff Road at Hampstead Avenue

Crosswalks are present on some approaches at the signalized intersections of:

9 DeRenne Avenue at Harry S. Truman Parkway Southbound Ramps
9 On the northern and southern legs only

9 DeRenne Avenue at Harry S. Truman Parkway Northbound Ramps
9 On the northern, eastern, and southern legs only

9 White Bluff Road at Johnston Street
9 on the southern and western legs only.

4.2 CRASH ANALYSIS

Crash data for DeRenne Avenue was obtained for a five-year period from January 1, 2013 to December
31, 2017 from the GDOT Georgia Electronic Accident Reporting System (GEARS) online crash database
and are summarized in Table 5. Only data available through GEARS was reviewed,; individual crash reports
were not. Crashes were analyzed by intersection, type, time-of-day, and surrounding circumstances, and
the segment crash rate along the corridor was compared to the statewide average for similar facilities. The

corresponding crash data are included in Appendix D.

Project DeRenne: GDOT PI#0008358, #0008359, #0010236 b Traffic Engineering Study 14
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Table 5: Summary of Crashes (2013 — 2017)
Year Total Number Number of .Num ber of Number of Number of Wet
of Crashes Fatal Crashes | Injury Crashes | Dark Crashes Crashes
2013 461 1 95 71 60
2014 493 0 97 74 76
2015 496 0 115 72 82
2016 535 3 109 93 48
2017 459 0 80 61 54
Total 2,444 4 496 371 320
Average 489 1 99 74 64
Percent 0.12% 20.3% 15.2% 13.1%

As summarized in Table 5, a total of 2,444 crashes were reported along the corridor for the five-year period,

including 496 injury crashes (resulting in 696 injuries) and 4 fatal crashes. Since 2013, the number of

crashes per year along the corridor slightly increased each year before jumping to a peak of 535 in 2016,

then decreasing again in 2017. The crash data were reviewed to determine any significant trends in the

circumstances surrounding each crash. The following observations were made:

1
1

Approximately 13 percent of the crashes occurred on wet pavement.
Approximately 15 percent of the crashes occurred during dark conditions.

Approximately 44 percent of the crashes (1,081 crashes) resulted from the at-fault driver
following too closely, nearly 12 percent (285 crashes) occurred due to a failure to yield the
right-of-way, and 10 percent (243 crashes) resulted from improper lane changes. Additionally,
13 crashes involved a driver under the influence.

Approximately 37 percent of the crashes occurred at-fault in the eastbound direction along
DeRenne Avenue and 27 percent occurred at-fault in the westbound direction.

Figure 4, depicts crashes by time-of-day. The peak period for crash frequency occurred from
3:00 PM to 6:00 PM, which corresponds with the evening peak hour.
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Figure 4: Crashes by Time of Day

Crashes were analyzed by type and are summarized in Table 6. The predominant crash type along the

study corridor was a rear-end crash, accounting for 52 percent of the crashes that occurred within the five-

year history. Approximately 21 percent of the rear-end crashes occurred at the intersection of Montgomery

Street, primarily at-fault in the eastbound direction (65 percent). Because this intersection is the first

signalized intersection vehicles encounter while traveling eastbound exiting 1-516, this indicates that

vehicles may be having difficulties with transitioning from uninterrupted flow to interrupted flow.

Table 6: Crashes by Harmful Event
Harmful Event 2013 2014 2015 2016 2017 Total Percent
Rear End 250 253 256 274 232 1,265 52%
Angle 94 130 109 150 128 611 25%
Sideswipe 85 73 95 90 75 418 17%
Head On 10 20 22 8 8 68 3%
Other 19 13 14 13 16 75 3%
Total 458 489 496 535 459 2,437 100%
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Crashes were also analyzed by location and are depicted in Figure 5. The greatest number of crashes was

reported at the intersection of DeRenne Avenue at White Bluff Road / Bull Street, for which (588 crashes)

were reported over the five-year period. The next highest number of crashes was reported at the

intersection of DeRenne Avenue at Abercorn Street (407 crashes), followed by the intersection of DeRenne

Avenue at Montgomery Street (359 crashes).
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Figure 5: Crashes by Location
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4.2.1 COMPARISON TO STATEWIDE AVERAGES

The segment crash rate for the section of DeRenne Avenue west of Harry Truman Parkway was calculated

over the five-year period, as summarized in Table 7. Crash rates are reported as the average number of

crashes per 100 million vehicle-miles traveled, and calculating crash rates provides a more effective

comparison of crash frequencies among similar facilities of varying lengths and volumes.

Table 7: DeRenne Crash Rate

Lenath 2016 Volume Number of Crashes (2012-2016) Crash Rates
en

g (ADT) All Crashes | Fatal Injury | Segment | Fatal Injury
1.93 mi 56,600 2,444 4 496 1,226 2.01 249
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The segment crash rate for the section of DeRenne Avenue west of Harry Truman Parkway was then
compared to the calculated average of the annual statewide average crash rates available for the years
captured in the crash history. These rates are provided in the GDOT Statewide Mileage, Travel & Accident
Data — 2013; GDOT Statewide Mileage, Travel & Crash Data — 2014; GDOT Statewide Mileage, Travel &
Crash Data — 2015; and GDOT Statewide Mileage, Travel & Crash Data — 2016 reports, which are included
in Appendix D.

Because the study segment is classified by GDOT as a principal arterial, its segment crash rate was
compared to the facility type “Principal Arterial, Urban”. Calculations to determine the average values of the
statewide average crash rates are summarized in Table 8. GDOT does not publish intersection crash rates,

and they were therefore not analyzed.

Table 8: Statewide Average Crash Rate Calculations
- Road; in ADVMT All Crashes Fatal Crashes | Injury Crashes
Year Facility Type Service Milli
(miles) (Millions) | Number | Rate | Number | Rate | Number | Rate
2013 Principal
Arterial. Urban 2,090 19,025 83,516 | 575 157 1.08 | 17,174 | 188
Principal
2014 | Arterial Urban 1,663 21,537 76,997 | 589 150 | 1.15 | 17,544 | 134
Principal
2015 | Arterial, Urban 1,630 22,599 78,397 | 583 167 | 1.24 | 18,610 | 138
Principal
2016 | Arterial Urban 1,588 23,457 85,340 | 628 200 | 1.47 | 19,782 | 145
Average 1,743 21,655 81,063 594 169 1.24 18,278 134
DeRenne Average Rate 1,226 249

Based on Table 8, the statewide average crash rate is approximately three times less than the segment
crash rate along the study segment of DeRenne Avenue (1,226 crashes per 100 million vehicle-miles
traveled). The injury crash rate of 249 crashes per 100 million vehicle-miles traveled along the study
segment is also slightly under two times the statewide injury crash rate of 134 crashes per 100 million
vehicle-miles. The fatal crash rate of 2.01 crashes per 100 million vehicle-miles traveled along the study
segment is slightly higher than the statewide average rate of 1.24 crashes per 100 million vehicle-miles
traveled. Notably larger overall crash, injury and fatal rates indicate safety issues are present along the

corridor.
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5.0 FUTURE TRAFFIC VOLUME DEVELOPMENT

This study examines the traffic conditions on the study area roadway network with and without the
implementation of an interchange at the eastern terminus of 1-516 / DeRenne Avenue. The no-build and
build scenarios were analyzed in order to identify the potential benefits of the proposed interchange on the
operation of the study area roadway network. Table 9 summarizes the GDOT-approved traffic assumptions
for all traffic scenarios:

Table 9: Volume Development Assumptions
No-Build Growth Rate
Base Year 2026 Growth Rate (No-Build) 0.75% per year

Design Year 2046 Growth Rate (No-Build) | 0.5% per year
Build Growth Rate
Base Year 2026 Growth Rate (Build) 1.25% per year

Design Year 2046 Growth Rate (Build) 0.75% per year

Existing, Base Year, and Design Year K-Factor
No-Build & Build AM Peak Period K Factor | 6.9%

No-Build & Build PM Peak Period K Factor | 6.9%

Directional Factor
AM D-Factor 57%

PM D-Factor 51%

Average Truck Percentages along DeRenne Avenue

Peak Hour Trucks 6.0%
Single Unit (SU) 4.0%
Multi-Unit (MU) 2.0%

24 Hour Trucks 5.5%
Single Unit (SU) 4.0%
Multi-Unit (MU) 1.5%

Based on the factors provided in Table 9, this analysis is considered to be conservative in nature with the
majority of design assumptions being higher under the build scenario than the no-build scenario. Based
on discussions with GDOT staff, this proposed new interchange is anticipated to generate additional trips
that are not currently in the roadway network. This assumption yields increased volumes of peak-hour traffic

and also accounts for latent demand. Once a congested facility is given additional capacity, additional
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volume can now be processed through a given node or street segment. Latent demand has already been

accounted for within the approved existing traffic volumes.

Both 2026 and 2046 No-Build and Build AM and PM peak-hour traffic volumes were developed in
accordance with the volume development assumptions (Table 9) described above. The No-Build scenarios
assumed no improvements to the existing roadway network within the study area, and therefore the travel
patterns stayed identical to existing travel patterns. However, under Projected 2026 and 2046 Build
conditions, travel patterns will likely change significantly. Under the Build scenario, traffic was diverted from
I-516 / DeRenne Avenue onto the proposed new alignment and was reassigned based on the proposed
network and modified access. The traffic reassignment was developed utilizing engineering judgment,
recognizing existing travel patterns, and understanding that some additional traffic could be attracted to this
area due to increased capacity. With implementation of the proposed Boulevard Option, access will be
limited within the immediate area of the proposed alignment. Several existing and future access points will

be modified to become right-in/right-out driveways, directional cross-overs or one-way ramps.

This reassignment was approved by GDOT and shows approximately 41% of the eastbound traffic along I-
516/DeRenne Avenue to be diverted to utilize the proposed West DeRenne / Hampstead Connector to
travel south during the AM peak hour and approximately 53% during the PM peak hour. The approved
traffic flow diagrams can be found in Appendix B.

6.0 FUTURE RESTRICTED ACCESS

The proposed geometry for this project intends to install a median along DeRenne Avenue and to provide
pedestrian and bicycle enhancement as well as beautification throughout the corridor. The proposed

median along DeRenne Avenue will result in restricting access at the following locations:

Brazil Street (Intersection 7)

9 Existing Two-Way Left-Turn lane (TWLTL) modified to unsignalized Restricted Crossing U-
Turn (RCUT) to allow eastbound left-turn.

9 Side-street to remain right-out only (Existing illegal left-turns were recorded at this
intersection)

Frederick Street (Intersection 9)

9 Existing TWLTL modified to unsignalized RCUT to allow eastbound left-turn.

9 Side-street to be converted to right-in / right-out only.
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Sutlive Street (Intersection 10)

9 Existing TWLTL modified to median with landscape.
9 Restrict major and minor left-turn movements.

Sanders Street (Intersection 12)

9 Existing TWLTL modified to median with landscape.
9 Restrict major and minor left-turn movements.

Rangers Street (Intersection 13)

9 Existing TWLTL modified to unsignalized RCUT to allow eastbound left-turn.

9 Side-street to be converted to right-in / right-out only.

7.0 INTERSECTION CAPACITY ANALYSIS

7.1 INTRODUCTION

Level-of-service (LOS) determinations were made for the study intersections within the study network using
Synchro, Version 9. The program uses methodologies contained in the 2000 Highway Capacity Manual to
determine the operating characteristics of an intersection. Capacity is defined as the maximum number of
vehicles that can pass over a particular road segment or through a particular intersection within a specified

period under prevailing roadway, traffic, and control conditions.

LOS is used to describe the operating characteristics of a road segment or intersection in relation to its
capacity. LOS is defined as a qualitative measure that describes operational conditions and motorists’
perceptions of a traffic stream. The Highway Capacity Manual defines six levels of service, LOS A through
LOS F, with A being the best and F the worst.

LOS for signalized intersections and all-way stop controlled unsignalized intersections are reported for the
intersection as a whole. One or more movements at an intersection may experience a low LOS, while the
intersection as a whole may operate acceptably. An overall signalized intersection LOS of D or better is
generally the desirable threshold for operating conditions.

LOS for unsignalized intersections, with stop control on the minor street(s) only, are reported for the side
street approaches. Low LOS for the side street approaches are not uncommon, as vehicles may experience
a delay turning onto a major roadway. The LOS at unsignalized intersections for mainline traffic is typically

very good, as through vehicles do not yield to opposing traffic.
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It should be noted that LOS D is commonly used as the LOS standard. However, if an intersection currently
operates at LOS E or worse during an existing peak hour, then it is fairly common practice for LOS E to
become the LOS standard for future scenarios. LOS determinations were made for the weekday AM and
PM peak hours for the intersections within the study network under Existing 2017 conditions, Base Year
2026 conditions, and Design Year 2046 conditions.

Note: Some results differ from results reported in the 1JR due to updated approved traffic volumes.

7.2 INTERSECTION CAPACITY ANALYSIS

Capacity analyses were performed for all major signalized intersections within the study network during the
AM and PM peak hours based on peak of overall roadway network. Table 10 and Table 11 summarize the
level-of-service and average delay per vehicle (in seconds) for each of the study intersections during the
AM peak hour and PM peak hours, respectively. Copies of the Synchro intersection capacity analyses are
found in Appendix E. The following scenarios include the proposed improvements that are recommended

in Figure 6 and Figure 7 in Section 12.1 — Recommendations:

Y Base Year 2026

9 Design Year 2046

Please note: As previously discussed in Section 5.0, this analysis is considered to be conservative in nature
because unmet demand (vehicles unable to enter the roadway network due to congestion) has already
been accounted for within the approved traffic volumes and the assumption has been made that this
proposed new interchange will generate additional trips that are not currently in the roadway network under

existing conditions.

Project DeRenne: GDOT PI#0008358, #0008359, #0010236 b Traffic Engineering Study 22
June 2018 b KHA Project #018281005



Kimley»Horn

Table 10: AM Peak Hour Level-of-Service Summary

Overall LOS, Delay in Seconds

Control/ Existin No-Build No-Build Build Build
ID Intersection Name Approach 2017 9 Base Design Base Design
PP 2026 2046 2026 2046
DeRenne Avenue at .
2 Montgomery Street Signal E (71.2) F (96.2) F (144.7) C (26.3) D (36.9)
DeRenne Avenue at .
3 | \White Bluff Road/Bull Street Signal E (68.7) F (95.1) F (140.1) B (14.3) E (58.2)
DeRenne Avenue at .
4 Abercorn Street Signal D (53.4) E (79.2) F (137.9) E (71.2) F (130.4)
5 DeRenne Avenue at Signal B (12.6 C (283 E (62.1 C(29.7 E (76.3
Habersham Street 'gha (12.6) (28.3) (62.1) (29.7) (76.3)
DeRenne Avenue at .
6 Reynolds Street Signal A (4.6) A (5.1) A (6.0) A (8.0) A (10.0)
8 DeRenne Avenue at Signal A 8.1 C (22.0 C (332 A (9.6 C (30.7
Paulsen Street 'gna (8.1) (22.0) (332) (9.6) (30.7)
11 DeRenne Avenue at Signal D@434) | D@50 | E(614) | D(524) | F(865)
Waters Avenue 9 ’ ’ ’ ’ ’
DeRenne Avenue at
14 Harry S. Truman Parkway Signal B (12.5) B (13.7) B (16.5) B (13.9) D (36.2)
Southbound Ramp
DeRenne Avenue at
15 Harry S. Truman Parkway Signal C (24.2) C (26.1) C (30.3) C (26.3) C (33.0)
Northbound Ramp
White Bluff Road at .
17 Hampstead Avenue* Signal C (33.9) D (41.7) D (54.6) B (19.9) C (23.1)
White Bluff Road at .
18 Johnston Street Signal D (37.0) D (38.7) D (39.4) D (35.5) D (38.1)

* White Bluff Road at Hampstead Avenue will be converted from a four-leg signal to a three-leg signal in the build scenario.

Based on the results shown in Table 10, two study intersections are projected to fail during the AM peak
hour under Design Year 2046 Build conditions. In order for the intersection of DeRenne Avenue at Abercorn
Street (Intersection 4) to operate at an acceptable level-of-service, an additional eastbound and westbound
through lane are needed along DeRenne Avenue. Due to right-of-way limitations and the potential impacts

to numerous homes in a historic district, this improvement is not feasible.

In order for the intersection of DeRenne Avenue at Waters Avenue (Intersection 11) to operate at an
acceptable level-of-service, an additional westbound right-turn lane is needed. Due to right-of-way
limitations and the potential impacts to an existing gasoline station, this improvement is not feasible. All
other intersections are projected to operate at acceptable level-of-service during the AM peak hour under
Design Year 2046 Build conditions.

Table 11 summarizes the level-of-service and delay in seconds (per vehicle) during the PM peak hour.

Improvements at all study intersections are recommended in Section 10.1 — Recommendations.
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Table 11: PM Peak Hour Level-of-Service Summary

Overall LOS, Delay in Seconds

Existin No-Build No-Build Build Build
ID Intersection Name Control 2017 9 Base Design Base Design
2026 2046 2026 2046
DeRenne Avenue at .
2 Montgomery Street Signal D (54.1) E (75.3) F (107.9) | C(27.9) D (50.9)
DeRenne Avenue at .
3 White Bluff Road/Bull Street Signal C (22.3) C (23.3) C (26.1) B (13.5) B (15.9)
DeRenne Avenue at .
4 Abercorn Street Signal D (53.4) E (62.2) E (79.3) C (32.8) E (66.4)
5 DeRenne Avenue at Signal | B(15.0) | B(156) | B(163) | B(16.2) C (24.8)
Habersham Street 9 ) ) ) ) '
6 DeRenne Avenue at Signal | A (6.7) A (7.4) A@®7) | B(121) B (14.8)
Reynolds Street ’ ) ) ) ’
8 DeRenne Avenue at Signal | B(15.9) | C(27.3) | E(555) | C(25.1) D (52.1)
Paulsen Street ) ) ) ) ’
11 DeRenne Avenue at Signal | D (40.9) D (45.5) E(55.6) | D(418) E (74.9)
Waters Avenue ' ' ' ’ ’
DeRenne Avenue at
14 Harry S. Truman Parkway Signal C (21.5) C (22.7) C (25.1) B (18.5) C (21.3)
Southbound Ramp
DeRenne Avenue at
15 Harry S. Truman Parkway Signal C (22.8) C (26.9) C (34.3) C (27.5) D (39.5)
Northbound Ramp
White Bluff Road at .
17 Hampstead Avenue* Signal B (11.8) B (14.5) C (20.6) F (87.8) F (142.0)
White Bluff Road at .
18 Johnston Street Signal C (27.5) C (26.5) C (27.8) C (33.4) D (47.3)

* White Bluff Road at Hampstead Avenue will be converted from a four-leg signal to a three-leg signal in the build scenario.

Based on the results shown in Table 11, the intersection of White Bluff Road at Hampstead Avenue
(Intersection 17) is projected to fail during the PM peak hour under Design Year 2046 Build conditions. This
is due to the large number of vehicles who previously would travel northbound along White Bluff Road to
DeRenne Avenue that are now required to make a right-turn movement to continue traveling northbound
along White Bluff Road towards DeRenne Avenue. If the intersection operates with heavy delay in the future
once the project is fully built-out, a free-flow westbound right-turn lane could be considered to improve the
delay at the intersection. However, with the project’s emphasis on pedestrian and bicycle safety, a mixed-
use path is being constructed from the Hunter Army Air Field Base which will cross the future east leg of
the intersection. With the anticipated increase in pedestrian activity, the potential improvement (free-flow
right-turn lane) may introduce unsafe crossing conditions for pedestrians, as vehicles may not be
accustomed to yielding and vehicular speeds may increase. Due to potential safety impacts, this
improvement is not feasible and is not recommended. All other intersections are projected to operate at

acceptable level-of-service during the PM peak hour under Design Year 2046 Build conditions.
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